CONTEXT AND OBJECTIVE: Shoulder dislocation is the most common dislocation among the large joints.
INTRODUCTION
Shoulder dislocation consists of total loss of joint congruence between the humeral head and the glenoid articular surface. It is the most common dislocation among the dislocations in large joints, 1 corresponding to approximately 50% of all dislocations attended in emergency rooms. 2 Anterior dislocations account for 96% of shoulder dislocations. 3 Shoulder dislocation is an orthopedic emergency, and its initial treatment requires restoration of glenohumeral congruence as early as possible. Treatment can usually be carried out conservatively in the emergency room.
The ideal reduction method should be simple, fast, effective and nontraumatic, with minimal pain, and should not cause further injury to the affected shoulder. 4 Among the several reduction techniques that have been described, [5] [6] [7] [8] the technique of traction and countertraction without administration of analgesic is the one most used in Brazil. 9 However, to improve the effectiveness of the reduction maneuver, pain and muscle relaxation need to be controlled. 4 A number of methods provide pain relief to facilitate reduction, including intravenous sedation/analgesia, anesthetic gas (nitrous oxide plus oxygen, 50% each, Entonox) and regional anesthetic techniques. Nevertheless, in standard practice within our setting, these resources are only used if reduction attempts fail. Intra-articular local lidocaine injection is a means of achieving analgesia and also provides adequate muscle relaxation. It enables a higher success rate in the reduction maneuver, with less pain, and has the advantage of allowing prompt patient discharge once reduction has been achieved. [10] [11] [12] Additionally, this technique can be performed in emergency rooms, and the costs relating to its use are low.
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OBJECTIVE
To evaluate the effectiveness of intra-articular lidocaine injection for closed reduction of anterior shoulder dislocations, in comparison with no analgesia.
METHODS
This prospective randomized study was conducted between Before application of the intra-articular injection, the patient's affected shoulder area was swabbed three times with chlorhexidine. A 20-gauge 0.7 × 40-mm needle was used to inject 20 ml of 1% lidocaine into the shoulder joint immediately distally to the lateral border of the acromion, towards the glenoid cavity.
Whether or not the patients had undergone the intervention, they were all placed supinely on a stretcher with the affected shoulder at 60 o abduction. The pull maneuver and countertraction were performed with a bed sheet placed under the patient's armpit.
As the primary outcome, pain was assessed through application of a visual analogue scale (VAS) before the reduction and one and five minutes after the reduction maneuver was performed.
The assessor was blind regarding whether any intervention had been performed, because of the dressings on the shoulders.
As secondary outcomes, we determined the time span required to achieve shoulder joint reduction, in minutes.
Neurological, vascular and infectious complications and occurrences of failures were also assessed. Failure was defined as lack of success in performing the reduction, after a 10-minute attempt.
The sample size was determined as 20 patients per group by applying a statistical power of 90% and taking a confidence interval of 95%. The standard deviation was set as a decrease of three points down the visual analogue pain scale in the group that received the intra-articular injection of lidocaine, compared with the control group.
Pearson's chi-square test and Fisher's exact test 13 were used to carry out statistical analysis to compare the groups. For the visual analogue score and the time to span to achieve shoulder reduction, analysis of variance (ANOVA) was used with a fixed-effect model. Conclusions were drawn from inferential statistical analysis at a significance level α equal to 5%.
In accordance with the intention-to-treat principle, the progress of patients whose treatment failed for some reason or who presented complications due to the reduction was monitored, and the results obtained were included in the group to which they had initially been assigned.
RESULTS
Fifty-four patients with anterior shoulder dislocation were admitted to the emergency room over the period between June and November 2008. Six patients who presented fractures of the major tuberosity, four patients who were unconscious in the emergency room and two patients who refused to participate in the study were excluded.
Forty-two patients were included: 20 were assigned to the control group, and 22 to the group that received intra-articular lidocaine injections (Figure 1) .
It was observed that the two groups presented similar age, weight and time lag between dislocation and the reduction procedure. Moreover, previous dislocation and subluxation episodes were reported by both groups ( Table 1) .
Regarding the primary outcome, the group that received intraarticular treatment presented a statistically greater decrease in pain over time lower than what was shown by the control group, in both the first and fifth minutes (P < 0.001) (Figure 2, Table 2 ).
Regarding secondary outcomes, the time taken to achieve the reduction was shorter in the group treated with intra-articular analgesic (P = 0.005) ( Table 3) .
There was one failure in the control group. This patient was taken to the operating room, and the shoulder joint was successfully reduced by surgical means. There were no other complications in either group.
There was no loss during the follow-up, among the patients in both groups. 
DISCUSSION
Shoulder dislocation is a common condition in medical practice. 14 Some authors have stated that no form of analgesic or sedation is required for reduction of anterior shoulder dislocation. 10, [15] [16] [17] These authors have maintained that such procedures could lead to complications like respiratory depression and seizures, which would therefore require cardiorespiratory monitoring following administration of these substances.
add time and cost to the procedure, as well as entailing reliance on other physicians and emergency staff, to assist with the reduction. 16 These claims explain why, in Brazil, most emergency physicians do not use any type of analgesic or sedation. 9 One alternative described in the literature is the intra-articular lidocaine injection technique, and some authors have suggested that this would be an excellent choice for improved analgesia, in addition to its low costs and low complication rates. [10] [11] [12] 19 Despite citations in the literature of success rates of between 60% and 90% for reduction techniques using different maneuvers, 20-26 our aim here was to test the effectiveness of this technique in combination with intra-articular injection, according to the hypothesis that this combination could produce faster and less painful treatment for shoulder dislocation.
The primary outcome with regard to articular anesthetic injection showed it provided lower pain levels, as assessed by a visual analogue scale, at both the first and fifth minutes after reduction. This result is consistent with other studies that compared the use of intra-articular injection methods with intravenous analgesics and sedatives. [10] [11] [12] 27 The time required to achieve the reduction was also shorter in the intra-articular injection group, thus supporting the hypothesis that improved analgesia secondarily provides greater muscle relaxation, which facilitates shoulder reduction. 10 One patient was withdrawn from the control group, whereas in the group treated with intra-articular lidocaine injection, all the individuals remained until the end of the study. One previous study 10 found similar results with regard to reduction failures; however, others have reported that failures also occurred using the intra-articular injection method. The latter may be due to the number of patients evaluated. Table 1 . Age, weight, time lag from dislocation until the start of the reduction procedure (in minutes and hours) and previous dislocation Min = minimum; Max = maximum; SD = standard deviation. Table 3 . Time taken to achieve shoulder reduction in the groups Min = minimum; Max = maximum; SD = standard deviation. In general, sedation with analgesia is not routinely used in Brazil, probably due to hospital issues relating to post-reduction observation and monitoring. Thus, the reduction method using lidocaine injection is a good alternative for treating shoulder dislocations, providing more effective reduction, faster patient discharge and lower pain levels.
Control group
Implications for practice
Reduction of anterior shoulder dislocation using intra-articular lidocaine injection provides a lower pain level than observed in reduction without anesthesia. It seems to be safe and should be used in clinical practice.
Implications for future research
Further research exploring the safety of various types of reductions, making comparisons between them, and trials with large numbers of participants are justified. 
